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As the basic model of molecular recognition in the bio-system, chiral 
recognition plays an important role in the common foundation of the biological 
phenomenon. The impression of diversities of biological activities in bio-system that 
looked on the macroscopic perspectives, which are getting by efficient selectivity of 
biological helical structures like DNA and peptides at micro-level. Therefore, a 
better understanding of the interactions operating in chiral recognition is helpful in 
understanding the mechanism of multiple biological processes such as enzymatic 
interactions and developing chiral drugs and so on. 
In nature, no matter the lives of natural evolution or advanced inventions, 
reflects the concepts of the helical structures. Foldamers are artificial folded 
molecular architectures that can mimic these biological helical structures. The 
formation of helical foldamers is derived by non-calvent interactions, such as 
hydrogen bonding, hydrophobic/hydrophilic effects, electrostatic interactions and 
π-π interactions. Owing to unique orderly secondary structure of the helical 
foldamers which is different from small molecules and polymers, the helical 
foldamers have many advantages and can’t be surpassed especially in chiral 
amplification and chirality memory effect and so on. Nowadays, various kinds of 
helical polymers have been prepared and used as resolution agent, catalyst for 
asymmetric reaction, biomimetic materials, photoelectric sensor and liquid crystal 
materials. 
In the thesis, we describe the design, synthesis, characterization, helical 
properties and chiral recognize application of a new series of helical foldamers based 
















In the first chapter basic knowledge of chiral compound and chiral recognition 
were briefly introduced. The helical foldamers are artificial folded molecular 
architectures which can mimic biological helical structures in chiral recognition. The 
categories of helical foldamers have been reviewed as well as the application of 
helical foldamers in chiral recognition, followed by our research concepts. 
In chapter 2 a new series of oligoamides with 1-4 quinoline units have been 
designed and synthesized. All these new compounds were fully characterized by 1H 
NMR, 13C NMR and HRMS. The single right-handed helical structure was 
confirmed by the crystal structure analysis of 2g. In addition, helical terminus was 
functionalization by aldehyde group to recognize chiral phenylethylamine and 
naphthylamine selectively with an exo recognition model.  
In chapter 3 the borate acid group protected by pinacol ester was introduced 
into the terminus of helical foldamers. Studies show that compound 3D exhibits 
good property in recognizing different chiral glucose and xylose with an exo 
recognition model. This result provides a new framework to mimic the structures and 
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2001 年 10 月，美国科学家 William S. Knowles、Karl Barry Sharpless 和日本










上发展的研究领域[13-16]。曾获诺贝尔奖的科学家 Linus Pauling，James Watson
和 Francis Crick 关于生物螺旋大分子蛋白质右手 α-螺旋结构[17] 及 DNA 的右手
双螺旋结构的有关工作[18] 开启了螺旋聚合物科学研究的里程碑。随后，化学家
们巧夺天工般地设计合成出这类非天然螺旋聚合物分子，其中不乏精美策略，
相关性质和性能的研究更是方兴未艾，并被认为是化学家“二十一世纪面对的挑
战性课题”[19]。 
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